| INTRODUC TI ON
Acute respiratory tract infection (ARI) represents the most frequent cause of outpatient visits to health care systems and hospitalization.
1 ARI is a common illness in children, who experience an average of five to six ARI episodes every year with an increase during the second year of life. 2 Lower respiratory tract infections (LRTI) are one of the main complications. Globally, LRTI is the third leading cause of years of life lost 3 and is responsible for 16% of all deaths in children under 5 years. 4 In 2015, 0.92 million children died of pneumonia; most of them were children <5 years old.
5
Globally, the proportion of severe pneumonia episodes was 8.6% in 2000 and in 2010 an incidence of 11.5% was estimated for low-and middle-income countries. 6 In Mexico, children less than 5 years of age account for up to 26.8% and 25.5% of all ARI and pneumonia cases, respectively.
7
Many studies have sought to determine the viral etiology of ARI in children, and the importance of some viruses, such as influenza and respiratory syncytial virus (RSV), is well known. 8, 9 Previous studies have detected one or more viruses in a high proportion of ILI cases, ranging from 76.6% of cases in physicians'
offices, 1 65% in outpatients, [10] [11] [12] and between 39% and 60% in hospital settings. 11, 13 In recent years, the sensitivity of diagnostic tests has improved and the number of detectable pathogens has increased. 14 However, in Mexico and other Latin American countries, there is limited information regarding the prevalence and detection of viruses other than RSV and influenza as a cause of severe infections. [14] [15] [16] [17] In the present study, we analyzed children 5 years old and younger recruited from the Mexican Emerging Infectious
Diseases Clinical Research Network (La Red) ILI-002 study. The objective of this study was to describe viruses detected in sick children (ambulatory and hospitalized) with ILI in Mexico, and to determine the contribution of these viruses to hospitalization risk. 
| MATERIAL AND ME THODS

| Study population
| Study variables
The primary outcome of interest was admission to the hospital as a marker of a severe ILI. Since the emergency departments (ED) at the participating hospitals were often utilized by patients seeking both emergency and nonemergency care, patients who were in the ED for <24 hours were considered as outpatients. bocavirus with primers specific for this virus. Because the aim of this study was to assess the severity of viral infections, patients in whom any of these bacterial pathogens were detected (either alone or in combination with viruses) were excluded from further analysis.
| Statistical analysis
After excluding those with bacterial infections, we compared potential risk factors for severe ILI among those who were hospitalized vs those who were treated as outpatients. Univariate comparisons were evaluated using simple descriptive statistics. Differences in the prevalence in categorical variables were compared using chi-square statistics, and differences in means in continuous variables were compared using T tests. Fisher's exact P-values were reported for any categorical variable with cell counts less than five.
Logistic regression models were used to compare relative ILI severity associated with a given virus. Hospitalization was considered 
All (n = 1486)
Outpatient or ED < 24 h (n = 408)
Hospitalized (n = 1078) χ 2 P-
| RE SULTS
From the original 5662 patients in the ILI-002 study, there were 1550 children 5 years old or younger who had respiratory samples available for testing. A bacterial pathogen was detected in 64 of these children, and they were excluded from further analysis. Of the remaining 1486 patients, 408 (27.5%) were evaluated as outpatients and 1078 (72.5%) required admission to the hospital. Demographic and clinical characteristics of the study patients are described in Table 1 . Children <1 year of age, children who had a longer duration between ILI symptom onset and arrival at the hospital, and those who had an underlying disorder (particularly congenital malformations) were more likely to be hospitalized. Table 2 . Some viruses were detected as single infections more frequently than others; for instance, RSV and RV/EV were found as the single pathogen in most infections in which this virus was involved (78% and 68%, respectively), while bocavirus and adenovirus were more commonly found in the presence of other viruses (co-infection rate of 60% and 56%, respectively).
The majority of patients in this cohort were hospitalized.
However, there were notable differences of hospitalized proportions between the different viruses. Among those with single virus infections, the proportion of patients who were treated as outpatients or required hospitalization varied greatly depending on the underlying viral infection (Figure 1 ). For instance, almost 90% of patients with RSV infection were hospitalized, while among patients with influenza infection, this proportion was 55%.
When we used logistic regression models to compare the rel- 
| D ISCUSS I ON
The advance in diagnostic methods with increased sensitivity to detect respiratory viruses in recent years requires continued research to understand the prevalence of these viruses in children and to compare their ability to cause life-threatening illness as single infections. Lower respiratory tract infections including pneumonia have increased rates that coincide when respiratory viruses are more prevalent 19 Consistent with previous studies, we found that RSV was highly associated with hospitalizations, appearing to cause worse ILI outcomes when compared to single PIV, RV/EV, coronavirus, adenovirus, and influenza infections. Metapneumovirus (hMPV), though less common than RSV (9.7% and 24.7%, respectively) was more prevalent in our study than others had previously reported (4-5.5%). 20 hMPV was significantly associated with hospitalization; however, its ORs were generally smaller than those of RSV. We also found that a delayed visit to the doctor was more common among patients that required hospitalization. This finding underscores the importance of educating the public about seeking medical care soon after symptom onset to prevent more severe ILI outcomes. Of all eight types of viruses, bocavirus was the one least frequently detected (5.3%). Though several of the bocavirus ORs were greater than 1.0, we were likely underpowered to determine whether these associations truly exist. Interestingly, bocavirus was the virus that presented the highest proportion of coinfections, a finding similar to that of other reports where it has been reported that up to 75% of the bocavirus infections are co-infections with one or more viruses, 27 a prolonged viral shedding up to 4.5 months in hospitalized patients has been described 28 and in outpatients about 75 days 29 this will explains the detection in asymptomatic patients.
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Though we would have liked to assess the role of bocavirus coinfections in severe ILI, there were not enough individuals to make a valid comparison. Because few studies of bocavirus infections have included control groups, the disease burden associated to this virus is still unclear. 31 Thus, additional research is required to define the pathogenic potential of this virus.
Our follow-up of all participants 2 and 4 weeks after enrollment into the study helped ensure that patient outcomes were recorded correctly, reducing the amount of outcome misclassification. A limitation of the study is that our sample is restricted to patients meeting an ILI case definition; thus, our results might not be generalized to all acute respiratory infections. Nevertheless, the ILI definition that we used allowed for the inclusion of a broad range of clinical presentations, and, therefore, it is likely that this data might be of help for assessment of patients that seek acute medical care. We acknowledge that the decision to seek medical attention in a hospital (rather than in a primary care clinic) could be related to the perceived severity of the illness, potentially biasing our study population. As our study was primarily hospital based, the absolute rates of hospitalized vs outpatients are likely skewed towards those that present to a hos- org/0000-0002-3945-7476
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